Objectives: To assess the prevalence and determinants of smoking prior to and during pregnancy in Lebanon. Methods: A cross-sectional study using two structured instruments. One instrument included information on demographic characteristics, smoking patterns in the index pregnancy and previous pregnancies, use of prenatal health services, stressful life events, and social support during pregnancy. The second was the Arabic General Health Questionnaire (GHQ-12). Women who delivered in 11 randomly selected hospitals in Beirut and its suburbs within 24 hours were asked to consent to participate in the study. The total sample interviewed was 576 women. Results: The prevalence of pre-pregnancy smoking was 32% and 20% for smoking in pregnancy. Considering argileh smoking, the prevalence of tobacco use in pregnancy increased to 27% in Beirut and 25% in the suburbs. Pre-pregnancy smoking was associated with older maternal age [OR = 1.08, 95% CI (1.03, 1.14)], low and medium education [OR = 2.22, 95% CI (1.22, 4.04)], increased psychiatric distress [OR = 3.11, 95% CI (1.77, 5.46)], and a husband who smoked [OR = 5.00, 95% CI (2.98, 8.39)]. Continued smoking during pregnancy was associated with low and medium education [OR = 3.77, 95% CI (1.31, 10.8)], younger age [OR = 1.11, 95% CI (1.02-1.20)], and a heavy pre-pregnancy smoking pattern [OR = 13.9, 95% CI (1.40, 137.4)]. Conclusion: Policies and programs to eliminate or reduce smoking during pregnancy should be targeted toward young and less educated females and involving the spouse. Obstetricians should promote smoking cessation during pregnancy using evidence-based methods.
INTRODUCTION
Maternal smoking during pregnancy is a leading preventable causes of low birthweight, intrauterine growth retardation, preterm birth, and perinatal death (1) . It has also been linked to transmitting carcinogenic tobacco-specific chemicals to the fetus (2) , reduced initiation and length of breastfeeding (3), psychosocial behavioral disorders in the child (4) , and maternal depression (5) . Despite this, it is estimated that one fifth to one third of women in developed countries smoke during pregnancy (6) .
Published literature shows that heavy smokers and women who start smoking at a younger age are more likely to continue smoking during pregnancy (7) . Sociodemographic determinants of maternal smoking include young age, low education, absence of a partner, low income, unemployment, and Medicaidfunded maternity care (6, 7) . Stressful life events, lack of social support, having many children, and living in the presence of another smoker were also found to increase the risk of smoking during pregnancy (7) . Stressful life events and lack of support provide powerful motives for continuing to smoke during pregnancy and their effects are largely independent of the woman's psychological status (5, 8) .
Most published research on smoking during pregnancy comes from developed countries. A Medline search using thesaurus terms for smoking and pregnancy yielded 3884 articles, but only 103 focused on developing countries. The literature also indirectly bolsters the view that smoking is not a developing country concern. For example, WHO's Mother-Baby package, a practical guide for maternity care services in developing countries, does not include smoking cessation among its "effective interventions before or during pregnancy" (9) .
Lebanon is a developing country with a GDP income of $4100 (10) . Lebanon is generally considered the most Westernized society in the Arab world. It has an open and culturally diverse atmosphere. More Lebanese women are literate compared to other neighboring countries. For instance, the female adult illiteracy rate was 20.2% in 1999 compared to 40.7% in Syria and 57.2% in Egypt (11) . Its health indices are closer to the more developed countries: for example, the Infant Mortality rate in Lebanon is 27.9 per thousand; the Maternal Mortality ratio is 100 per 100,000 live births; and 10% of the newborns have low birth weight (11) . However, smoking is highly prevalent among the general population and appears to be rising among women. In Beirut, the capital, the prevalence of current smoking among women aged 18-39 years increased from 22% in 1984 (12) to 28% in 1993 (13) . Besides cigarettes, the argileh, a smoking pipe that draws smoke through a water-filled container, is also common and was found to be associated with low birth weight (14) . However, data on smoking during pregnancy are virtually nonexistent in Lebanon and sadly, most public health awareness campaigns fail to address smoking. Informal discussions with obstetricians suggest that smoking is rarely addressed as part of the antenatal care package.
The objectives of this study were: 1) to investigate the smoking prevalence and smoking patterns in Lebanese women during pregnancy; 2) to evaluate the effect of selected demographic, psychosocial, and obstetric factors, and pre-pregnancy smoking habits on smoking status during pregnancy, by comparing three groups of smokers (persistent smokers, failed quitters, and spontaneous quitters); and 3) to investigate pre-pregnancy smoking and factors associated with it.
MATERIALS AND METHODS
Women were selected from a stratified sample of hospitals located in Beirut and its Northern and Southern suburbs. The suburbs were included to allow for greater socioeconomic and cultural diversity. It is estimated that the total number of births in Lebanon per year is 54,297: 11% occur in Beirut, and 31% in Mount Lebanon (where the suburbs of Beirut are located) (15, 16) . A total of 25 hospitals with maternity wards were identified from the complete list of the syndicate of hospitals in Lebanon in the two areas. These were stratified by type (teaching, general nonteaching, maternity), number of deliveries per month (high load: >100, medium load: 50-100, light: <50 deliveries/month), and geographic location (Beirut, suburbs). Eighteen substrata were identified and from each substratum one hospital was selected at random. This resulted in choosing 12 hospitals, of which one small hospital refused to participate. Six strata were empty.
The study was approved by the Institutional Review Board of the American University of Beirut Medical Center and by the administrator and chief of staff of all hospitals selected.
Data from each hospital were collected for one month in May 2000. Women who delivered within 24 hours were asked to consent to participate in the study and once they approved, the interviews were done privately in the women's room. A total of 584 women were approached, of whom 1.4% (8 women) refused to participate. The study sample amounted to 576.
In seven hospitals, interviewers were nurses while in the remaining four, public health workers were used. All interviewers were subject to training and continuous supervision by the principal investigator and the research assistant.
Women were surveyed with two structured instruments, one instrument included information on demographic characteristics, smoking patterns in the index pregnancy and previous pregnancies, use of prenatal health services, stressful life events, and social support during pregnancy. The second instrument used was the Arabic GHQ-12 (The General Health Questionnaire) version of the 60-item GHQ developed by Goldberg (17) to study psychiatric distress in primary care and community settings, and validated by El Rufaie and Daradkeh (18) . GHQ example items include "been feeling unhappy and depressed," "lost much sleep over worry," "thinking of yourself as worthless." The first instrument was pilot tested on 50 pregnant women and was twice revised before its use in its final form.
Measures
Unless otherwise specified, the term "smoking" referred to reported cigarette smoking. Two measures of smoking were used: a dichotomous variable to indicate pre-pregnancy smoking and a variable used to assess smoking during pregnancy. Pre-pregnancy smoking was assessed by asking about the women's smoking status just before she knew she was pregnant. Smoking in pregnancy was determined among those who reported being smokers immediately before the index pregnancy. These were subdivided into three groups: those who stopped smoking and maintained smoking cessation throughout the whole course of pregnancy (successful quitters), those who stopped for a time period but resumed smoking before the end of pregnancy (failed quitters), and those who never stopped smoking during pregnancy (persistent smokers). Stressful life events were assessed by asking whether women had experienced a health, financial, social, or other problems of significant importance during pregnancy. Social support was assessed by asking about the availability of a resource person(s) who offered practical or emotional support. The items on social support and stressful life events were previously used by researchers and their results published (19, 20) . Mental health was assessed using the 12-item GHQ questionnaire. Women who scored three or more were considered to be either distressed or psychologically disturbed, as recommended by Goldberg (17) .
Information collected on prenatal care covered the type of provider, the number and timing of visits in each trimester, and the health advice on smoking given by the health care provider. A woman was classified as having standard prenatal care if she made at least one visit in the first trimester, at least three visits in the second trimester, and at least four visits in the third trimester.
Smoking pattern before pregnancy was assessed by the daily number of cigarettes consumed and women were classified as heavy smokers (20 or morecigarettes), moderate (10 to 19 cigarettes), and light (less than 10 cigarettes).
Education was categorized into three groups: low for women who completed intermediate education or below (6 years of schooling or less), medium for secondary education (7-11 years of schooling), and high for those who had college education or above (12 years and above). The first two categories were then grouped in the bivariate analyses.
Analysis
Bivariate analyses comparing the sociodemographic, psychosocial, and obstetrical factors with each one of the two smoking variables were performed and tested with Chi-square and ANOVA. To test the independent effect of each of the significant bivariate determinants, multiple logistic regression analyses were utilized and adjusted odds ratio with 95% confidence intervals calculated. The two dichotomous variables used for the regression analyses were: 1) pre-pregnancy smoking (pre-pregnancy smoker as a case, and non-pre-pregnant smoker as a non-case), and 2) smoking during pregnancy (persistent smoker or failed quitter as a case and successful quitter as a non-case). All data analyses used Statistical Package for Social Sciences (SPSS version 9.0) (21).
RESULTS

Population Characteristics
All women in the sample were married, and their age ranged from 14 to 43 years (mean age 28.1 ± 6.24 years). Sixty-six percent of women were multiparous. Almost equal proportions had completed intermediate (30%), secondary (29%), and college (29%) education. Thirty percent were employed before their index pregnancy and fewer worked during pregnancy (22%). Nearly all (95%) attended prenatal care, but only half of those had standard prenatal care as defined previously.
Smoking Prevalence
The prevalence of pre-pregnancy smoking amongst women in the different hospitals studied and among geographic areas were comparable. Of the women studied 28% were pre-pregnant smokers. However, there were statistical differences in smoking during pregnancy among women who delivered in Beirut versus those in the suburbs. Nineteen percent of women in Beirut and 21 % of those in the suburbs smoked cigarettes after they knew they were pregnant. Overall, 63% of smokers continued to smoke throughout their pregnancy, while 37% made attempts to quit smoking. The most commonly cited reason for failing to quit was: "addiction, difficulty to break the habit, no will . . . ." The second most frequent reason reported was the relaxing effect of the cigarette. Ten percent of persistent women smokers increased their smoking frequency, 40% maintained the same smoking pattern, and 50% reduced it. One very young woman began to smoke during pregnancy. The mean age of onset of smoking was 18 years, with women having had started as early as 11 years of age. The mean duration of smoking among the sample was 10 years ± 5 years.
When asked about argileh smoking, 18% of the women reported ever-smoking and 6% reported exclusively smoking argileh during their index pregnancy. This brings the overall prevalence of women who smoked some form of tobacco during their pregnancy to 27% in Beirut and 25% in the suburbs.
Smoking history was not always discussed during prenatal care visits; Health care providers asked only two thirds of the women about their smoking status, and provided information on the harmful effects of smoking to only 36% (60% of the smokers compared to 28% of the nonsmokers). Moreover 22% of these women did not recall the type of information received, 66% remembered receiving general information, and only 12% reported having received specific information on harmful effects of smoking such as low birth weight, or the effect on lungs and other body organs of the baby and the mother. Table I shows the bivariate analyses of the sociodemographic characteristics, selected psychosocial, obstetric factors, and smoking status of women prepregnancy and during pregnancy. Factors significantly associated with pre-pregnancy smoking include older maternal age, lower educational status, more stressful life events, presence of psychiatric distress, and a husband who smoked. Factors significantly associated with continued smoking during pregnancy among women who previously smoked (e.g., persistent smokers and failed quitters) include younger maternal age, lower and medium educational status, multiparous women, inadequate prenatal care, and a heavier pre-pregnancy smoking pattern.
Determinants of Smoking: Bivariate Analyses
Determinants of Smoking: Multivariate Analyses
The multivariate analysis for pre-pregnancy smoking, which adjusts for potential confounders, is shown in Table II . Women with low or medium education were 2.22 times more likely than women with high education to be pre-pregnant smokers. The existence of psychiatric distress increased this risk by 3.11-fold. Higher age appeared to increase probability of pre-pregnancy smoking by 8% per year of age. The presence of a husband who smoked was associated with the highest increase in the odds of being pre-pregnant smokers (OR = 5.00). The studied variables explained 21% of the variability in the outcome variable.
The multivariate analysis for continuing to smoke during pregnancy is presented in Table III . Education, age, and smoking pattern before pregnancy were found to predict independently smoking during pregnancy. An increase in one year of age was associated with a 10% decrease in likelihood of smoking in pregnancy. Women with low or medium education had respectively a 3.77-fold increased likelihood of continuing to smoke throughout the course of their pregnancy compared to women with high education. Heavy smoking was associated with an increase in the odds of smoking in pregnancy (OR = 13.9). Twenty percent of the variability in smoking was explained by the predictors in the regression.
DISCUSSION
About one in three women surveyed in Beirut and its suburbs reported being pre-pregnant smokers and one in five reported smoking cigarettes during their pregnancy. Although our study population consisted of women who delivered in hospitals, these constitute approximately 90% of the total population of pregnant women in Lebanon, and thus are a fair approximation of a population-based sample. These smoking figures are comparable to the national figures of the UNICEF National Perinatal study done in Lebanon during the year 2000 (22) where they reported smoking in pregnancy to be 22%, and to rates from developed countries (6), and from a neighboring developing country as well, namely Jordan (23). The prevalence of smoking during pregnancy was found to be 21% among Norwegian (24) and Danish women (25) , and 19% among Jordanian ones (23) . However, smoking in pregnancy in this study was found much higher than that reported in Syria (4%) (26) . The low figure in Syria is related to a great extent to the low prevalence of smoking in general among women in Syria (8%), where smoking among women is still socially unacceptable especially among those in medium and low socio-economic status. Nonetheless, the developed world has lately experienced a tangible decrease in the overall smoking prevalence (27) as a result of multiple preventive measures. These include workplace or community smoking bans, statewide taxes on tobacco, and antismoking media campaigns, in addition to individual cessation strategies. By contrast, the smoking prevalence in Lebanon and other developing countries has shown a steady rise over the past several years. Such rise may be partially due to a growing social acceptability to various types of tobacco smoking namely cigarettes and argileh, and to tax regulation of cigarette smoking. Cigarettes and argileh are affordable, and the government does not have on its agenda at the moment to pass laws to ban smoking from public places or to increase taxes. Adopting policies for tobacco control is hampered by the strong influence of the tobacco industry, politics and cultural beliefs. The prevalence of smoking in Lebanon is very high and higher than that in the region. Two national studies reported a prevalence rate of smoking of 54% among adults aged 18 years and above (28) and 26% among adults aged 15 years and above (29). Males in both studies were 1.3-2 times more likely to be smokers than females. Rates are also increasing among the younger generation. What is complicating the issue, is the spread of the new form of smoking in Lebanon, Europe, and United States, namely argileh. This practice has been more widely adopted by women, adolescents, and younger adults of all social classes, and a similar extension of setting has occurred, from cafes to restaurants and even homes. The argileh is an Eastern smoking pipe designed with a long flexible tube connected to a water container. The tobacco mixture is placed on a small metallic tray connected to the water container through a long metallic tube. When the tobacco is lit with embers or charcoal, the smoker inhales through a side arm; smoke from the burning tobacco is made to bubble through the column of water before being inhaled. Our findings agree with those of others on many of the determinants of smoking in general and smoking during pregnancy in particular (7, 8) . Smoking was found to be associated with a background of demographic disadvantage and psychosocial deprivation. This is particularly supported by the strong relationship between lower education and smoking status, demonstrated in this study and by others (30) . The relationship between age and smoking status was rather interesting. Women who were more advanced in age were more likely to be pre-pregnancy smokers. Such association could merely reflect the fact that smoking in general, i.e. outside pregnancy, is a cumulative incidence that increases in relation to age. In contrast, older age appears to be associated with giving up smoking during pregnancy. As women grow older, they may tend to appreciate the increased risks associated with late pregnancies, and therefore be more careful during their pregnancy, thus more likely to quit smoking. In bivariate analysis, primiparity was associated with a more successful smoking cessation during pregnancy. This finding is also consistent with published studies on determinants of smoking (30) . It appears that women who smoked during previous pregnancies are more likely to smoke in the index pregnancy as well. Multiparous women, especially those who had normal deliveries and healthy babies, are less motivated to change their smoking habits in subsequent pregnancies. The husband's attitude toward smoking is also important for the outcome of smoking cessation during pregnancy (31) . While the presence of a smoking husband increased the likelihood of being a pre-pregnant smoker by nearly 5-fold, it did not appear to affect the woman's decision to continue to smoke during pregnancy.
Some variables were not significant predictors of smoking during pregnancy, namely those related to psychosocial factors. The small sample size in some cells, namely when the outcome variable "smoking in pregnancy" was considered, may have reduced the power of the test to detect any significant difference in the outcome for these predictors.
A limitation that could influence our findings is the reliance on patient-reported information to assess smoking behavior. In this report, information on smoking status was collected from postpartum patient interviews. Although self-reporting was found to represent a good reflection of the actual exposure to smoking in general, several validation studies suggest a tendency for underreporting of smoking habits in relation to pregnancy (31) (32) (33) . Given the tendency of pregnant women to underreport the use of tobacco, some smokers may have been erroneously classified as nonsmokers. The probable impact of this misclassification would be to bias the results toward a conservative estimate of the risks associated with smoking.
Our findings demonstrated that 95% of pregnant women in this Lebanese population attended prenatal care clinics and that most initiated prenatal visits at an early stage of pregnancy. These findings have also shown that the health care system in this developing country has nonetheless failed to address properly the issue of smoking during pregnancy. A smoking history was often overlooked in antenatal care clinics and hence smoking cessation policies rarely discussed. This occurs despite a meta-analysis of 34 randomized controlled trials showing that smoking cessation interventions resulted in a significant reduction in women continuing to smoke (6) . While women smokers were more likely to receive information on the adverse effects of smoking during pregnancy by their health care provider, our findings showed that such practice did not appear to influence measurably the smoking habits of pregnant women. It may be that health care providers often address women smokers using general and abstract terms, which usually fall short of creating the intended awareness needed to cause a significant change in attitude and behavior toward smoking. Some health care providers may lack sufficient understanding of the pathophysiology underlying smoking addiction and hence may be unfamiliar with common cessation methods. It has been suggested that health care professionals trained in smoking cessation skills are more likely to perform these tasks than untrained colleagues (34) . Few studies have evaluated the value of physician advice to abstain from smoking and its impact on smoking cessation. While some have shown that physician advice is effective in reducing tobacco use among pregnant women (35), others did not (36) . Interestingly, one study demonstrated a lower lifetime prevalence of smoking during pregnancy among women who receive advice to abstain from alcohol (36) . It is possible that pregnant women are more impressed by health messages regarding drinking that would consequently affect their smoking behavior as well.
Despite a reported decline in smoking among women in many developed countries, the prevalence of smoking among pregnant women remains unchanged (36) and especially among disadvantaged women. Such decline was found to be primarily due to the overall decline in smoking initiation rates among women of childbearing age, and not to an increased rate of smoking cessation during pregnancy (27) . This fact underscores the need to develop more effective means to reduce smoking during pregnancy, such as efforts to further reduce the number of young women who begin smoking. Moreover, the U.S. story with tobacco control has been generally a success; its experts on the health effect of tobacco are now working with colleagues from developing countries to have a global impact. However, experts need to understand the context of smoking in these developing countries, such as Lebanon to be able to translate successfully smoking cessation strategies that worked in the United States.
SUMMARY
Our study confirmed that smoking among pregnant women in Lebanon is a public health issue of significant magnitude. Our findings further highlighted the fact that a small proportion of women in this population attempted to stop smoking during pregnancy and that only a minority of them succeeded in doing so. This is in part the result of the failure of health care providers and policies to properly address smoking cessation in prenatal care clinics.
The findings on the demographic and psychosocial characteristics of women who continued to smoke during pregnancy in this developing country help redefine a population at risk who may benefit most from preventive interventional campaigns. Consequently, it may be suggested that methods for smoking cessation need to be individualized to address each population subgroup differently in relation to these corresponding characteristics. It may also be useful to involve women in each population subgroup who succeeded in giving up smoking during pregnancy, in the evaluation and modification of smoking cessation methods on the basis of their own experience. Because a history of smoking during pregnancy is often associated with a demographic and psychosocial disadvantage, successful smoking cessation policies should therefore take into account the social and financial background of women, and the need to improve their status accordingly to enhance compliance. Policies should also include a detailed and structured approach for the education of health care personnel in these developing countries.
The findings of this study emphasize the importance of addressing smoking habits during one of the most significant phases of a woman's reproductive lifetime. Because most women in Lebanon attend antenatal care clinics, pregnancy can be considered as a golden opportunity to intercept women smokers and address smoking cessation for the welfare of both the mother and the fetus altogether. Interventions should continue however beyond the perinatal period in order to reduce postpartum relapses.
